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What is the MJO?

Intraseasonally Filtered TRMM 3B42 Rainfall (1998-2013 Nov—Apr) U200 (NCEP2) November to April Realtime Multivariate MJO
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Large-scale Precipitation Tracking (LPT):

« TMPA 3B42 V7 data (3 hourly)
* LP Object (LPO) : 3-day accumulated rainfall with spatial filter (5° X 5°) @

area of > 12 mm day* (> 250,000 km?)
* LP Tracking (LPT): track LPO in time > 7 days
« MJO LPT: LPT > 10 days; eastward propagation speed >0 m/s
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» Tradifional RMM index
cannoft provide spatial and

temporal variation of the
MJO.

» | PTis used to track MJO

precipitation. (Kerns and Chen
2014)



Tracking the MJO
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Tracking the MJO
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MJO LPT System Tracks: 1998 - 2018

; N = 213MJO
{(of 863LPTs)




MJO LPT System Tracks: 1998 - 2018




Total Rainfall
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MJO LPT Fraction of Total Rain
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Total Rainfall (DJF)
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Contribution of Large-scale Precipitation to Total Rainfall

Total Rainfall
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Global mean = 2.82 mm/day
LPT = 0.55 mm/day (20%)
MJO LPT = 0.28 mm/day (10%)

Tropical mean = 3.81 mm/day
LPT = 1.18 mm/day (31%)
MJO LPT = 0.62 mm/day (16%)
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MAM Climatology

2011 (La Nina)

2015 (EI Nino)
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High resolution atmosphere-ocean coupled modeling for high impact weather — the MJO

Coupled Atmosphere-Ocean Modeling
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1) Sensitivity to model resolution (parameterized v. explicitly resolved convection).
2) Effect of air-sea coupling on MJO prediction.



High resolution atmosphere-ocean coupled modeling for high impact weather — the MJO

Sensitivity To Model Resolution (savarin and chen 2018a)
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High resolution atmosphere-ocean coupled modeling for high impact weather — the MJO

Sensitivity To Model Resolution (savarin and chen 2018a)
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High resolution atmosphere-ocean coupled modeling for high impact weather — the MJO

Sensitivity To Model Resolution (savarin and chen 2018a)
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High resolution atmosphere-ocean coupled modeling for high impact weather — the MJO

Impact of atmosphere-ocean coupling
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High resolution atmosphere-ocean coupled modeling for high impact weather — the MJO

Impact of atmosphere-ocean coupling
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SUMMARY

» Large-scale Precipitation Tracking (LPT) provides a robust and direct measure
of MJO convection, which can capture the spatial structure and its variability

» TRMM-GPM (TMPA) data provides an unique MJO climatology database for
weather and climate research

» MJO impacts global weather downstream, which is key for subseasonal-to-
seasonal (S2S) prediction, and a source of predictability.

» LPT can be used for verification of MJO prediction in both global and regional
models

» Higher resolution and atmosphere-ocean coupling improve MJO initiation and
its eastward propagation.



